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ELECTRONIC DEVICE WITH BEZEL FEATURE FOR RECEIVING INPUT 

FIELD OF THE INVENTION 

The present invention relates to electronic devices. In particular, the present invention 
relates to input devices for electronic devices. 

BACKGROUND OF THE INVENTION 

Input mechanisms for many electronic devices, including handheld computers such as 
personal digital assistants (PDAs), tend to be have either an actuated or non-actuated state. 
For example, electronic devices tend to use buttons that can be actuated with a button press. 

Some electronic devices, such as mobile phones and personal digital assistants 
manufactured by the SONY CORP., utilize a jog dial. The jog dial is a bezel that is typically 
rotatable between a non-actuated state and an actuated state. The jog dial is relatively small, 
and tends to be partially embedded within the housing. In many devices, the jog dial can be 
rotated a small distance about a center axis. That distance is only a small portion of its overall 
circumference. In many instances, the number of input values that can be entered through use 
of a jog dial is relatively small. For example, rotating the jog dial may cause one input value 
to be entered. The position of the jog dial may be varied so that the number of inputs per 
second, where each input has the same value, may be varied from slow to fast depending on 
the position of the jog dial about its rotation. 
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SUMMARY OF THE INVENTION 

According to an embodiment, an electronic device is provided having a rotating bezel 
for entering user-input. The bezel can be rotated amongst multiple positions, where each 
position is on an arc length that defines a path of motion for the bezel feature. The arc length 
of the bezel feature may extend 360 degrees. The electronic device may include an interface. 
A processor may be coupled to the bezel feature via the interface to detect any one of the 
plurality of positions for the bezel feature. The processor may perform one or more 
operations based on the detected position of the bezel feature. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention are illustrated by way of example, and not by way of 
limitation, in the figures of the accompanying drawings. Like reference numerals are 
intended to refer to similar elements among different figures. 

FIG. 1 is an isometric front view of an electronic device having a bezel feature, under 
an embodiment of the invention. 

FIG. 2 is a side view of FIG. 1. 

FIG. 3 is an isometric front view of an electronic device having a bezel lid in a closed 
position, under another embodiment of the invention. 

FIG. 4 is an isometric front view of an electronic device having a bezel lid in an 
extended position, under an embodiment of the invention. 

FIG. 5 is a front view of an electronic device having an embedded bezel feature, 
under another embodiment of the invention. 

FIG. 6 is a side view of FIG. 5. 

FIG. 7 is a cross-sectional view of FIG. 2, cut along lines A-A, illustrating an 
interface for a bezel feature. 

FIG. 8 illustrates a virtual bezel feature, under an embodiment of the invention. 

FIG. 9 illustrates a method for operating an electronic device with a bezel feature, 
under an embodiment of the invention. 

FIG. 10 is a block diagram for hardware components of an electronic device having a 
bezel feature, under an embodiment of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the invention describe en electronic device having a bezel feature for 
receiving input. In the following description, for the purposes of explanation, numerous 
specific details are set forth in order to provide a thorough understanding of the present 
invention. It will be apparent, however, that the present invention may be practiced without 
these specific details. In other instances, well-known structures and devices are shown in 
block diagram form in order to avoid unnecessarily obscuring the present invention. 

A. Overview 

In an embodiment, an input device for an electronic device corresponds to a bezel. 
The bezel can rotate along an arc length. Multiple positions of the bezel are detectable along 
the arc length. Each position corresponds to an input. A new position for the bezel may be 
detected. The new bezel position corresponds to an input value that can be processed by the 
electronic device. 

The term "arc length" refers to an arcuate path that can be traced by the bezel feature. 
The arcuate path may be circular or oval. 



IL Bezel Feature On Exterior Housing Panel 

FIG. 1 illustrates an electronic device 100, under an embodiment. The electronic 
device 100 may be oval or circular in shape. The electronic device 100 includes a housing 
120. An exterior housing panel 115 provides a bezel feature 110 and a display 130. The bezel 
feature 110 encircles or circumvents display 130. 

According to an embodiment, bezel feature 110 may be moved along an arcuate path, 
shown by arrow A. The bezel feature 110 may include one or more pointers that indicate a 
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relative position of the bezel feature 1 10 along its arc length. In one embodiment, a first 
pointer 1 12 is detectable at a plurality of positions on the arc length of the bezel feature 1 10. 
The detectable positions may include, for example, one position at every n degrees between 0 
and 360 degrees, depending on how much sensitivity is desired from bezel feature 1 10. 

As will be described in FIG. 7, each detectable position of bezel feature 1 10 may 
cause input to be entered. When bezel feature 110 is in motion, each position that is moved 
across by pointer 1 12 may cause an input to occur, so that a series of inputs is sequentially 
entered as the bezel feature 110 is moved from a first position to a second position. 
Alternatively, the input may correspond to the starting and resting points of pointer 1 12, so 
that input is not continuously updated as pointer 112 is moved along the arc length. Rather, 
the value of the input is detected when the bezel feature 1 10 is brought to rest. 

Input entered as a result of bezel feature 1 10 rotating may affect content appearing on 
display 130. For example, rotation of bezel feature 1 10 may correspond to scrolling data 
entries appearing on display 130, or navigating through applications that can be launched 
from selection on the display. 

The discrete inputs offered by bezel feature 1 10 may be visually identifiable by the 
user. For example, a user may know that positioning the pointer 1 12 at 90, 180, 270 or 360 
degrees along the arc length will cause different specified applications to be launched. 
Furthermore, there are numerous positions that are discretely identifiable along the arc length 
of the pointer's motion. 

A sensor cue or tactile feedback may be combined with bezel feature 1 10 to provide 
the user with sensory feedback, so that as the bezel feature 1 10 is moved, the pointer 112 
occupies several discrete positions. Because numerous, identifiable inputs may be entered 
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through use of bezel feature 110, the need for buttons or other button-type switches may be 
avoided, or entirely eliminated. 

In an embodiment, dimensions of bezel feature 110 include a diameter length D. The 
diameter length D corresponds to a diameter of the arc length if the arc length is circular. The 
diameter length D corresponds to the longest diameter of the arc length if the arc length is 
elliptical. According to one embodiment, D is greater than a length L (the greatest 
dimension) of electronic device 100. In another embodiment, D is at least 50% of L. In still 
another embodiment, D is at least 80% of L. 

FIG. 2 is a side view of electronic device 100. Bezel feature 110 may be provided as 
an exterior front panel of housing 120. A thickness of electronic device 100 may be measured 
along axis Z. The bezel feature 1 10 may be mounted so as to form the exterior portion with 
the greatest thickness. The display 130 may be relatively sunken relative to bezel feature 1 10. 

£L Display Assembly With Bezel Feature 

FIG. 3 illustrates an electronic device 200, under an embodiment of the invention. 
The electronic device 200 includes a housing 210 and a display assembly 220. The shape of 
electronic device 200 may be oval or circular. The housing 210 includes a top segment 212 
that circumvents display 220. The display 220 may be contact sensitive. 

In an embodiment, the bezel feature includes a lid 225 rotatably mounted over display 
220. The lid 225 may be rotatable when in a closed position over display 220. The lid 225 
may be opaque so as to enable display 220 to be viewed. The lid 225 may be operated as a 
bezel feature similar to any of the embodiments described herein. 
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FIG. 4 illustrates lid 225 of electronic device 200 in an extended position. The lid 225 
may be moved to an extended position relative to a housing 210 in order to enable a user to 
enter input by making contact with display 220. The lid 225 may be closed to operate the lid 
as a bezel. When closed, input cannot be entered through contact with display 220. But the 
lid 225 may be moved to the open position to allow users to make contact with the display 
220. 

D. Bezel Feature Embedded in Housing Panel 

FIG. 5 a top view of an electronic device 300 having an embedded bezel feature, 
under another embodiment of the invention. The electronic device 300 includes a housing 
310. A bezel 320 is partially contained within housing 310. One or more bezel extensions 
322 may extend from the housing 310 along an axis X or Y. 

The bezel extensions 320 may be rotated in order to position one or more bezel 
pointers along an arc length that defines the bezel's path of motion. Even though the bezel 
320 is partially embedded within housing 310, the arc length of the bezel's rotation may be 
sufficient to enable pointers to be positionable at 90 degree intervals. 

FIG. 6 is a side view of electronic device 300. The housing 310 includes a top 
segment 312 and a bottom segment 314. Other segments such as a midframe may be included 
with housing 310. The bezel 320 is provided between the top segment 312 and bottom 
segment 314. 

IL Electrical Connectivity Of Mechanical Bezel Feature 
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According to embodiments of the invention, rotation of a bezel feature such as 
described with FIGS. 1-6 may be provided through a wireless link between the bezel feature 
and an interface on the electronic device. 

FIG. 7 is a cross-sectional view of FIG. 2, cut along lines C-C. FIG. 7 illustrates a 
bezel track 410, for use with bezel feature 110 (FIGS. 1 and 2). The bezel track 410 may be 
configured or adapted for any of the mechanical bezel features described or covered by this 
application. 

The bezel track 410 is formed as a pair of concentric ellipses on a periphery of the 
housing 120 section shown by the cross-section. The bezel track 410 encircles display 130. 

In an embodiment, bezel track 410 includes a plurality of markers 415. Each marker 
415 may include a sensor for detecting pointer 112 (FIG. 1) on bezel feature 110. 
Connectivity of bezel feature 1 10 may be established in one of several ways. In one 
embodiment, pointer 1 12 is positioned on the underside of bezel feature 1 10 and made from 
magnetized material. The markers 415 are also formed from magnetized materials. When 
pointer 1 12 is moved over one of the markers 415, a position is registered for the pointer 1 12. 
This position may be converted to an input value. 

Other mechanisms may be used to register movement of bezel feature 110 as input. 
For example, markers 415 may correspond to light sensors that detect a particular light 
emission change created by pointer 1 12. The pointer 112 may be opaque, while the rest of 
bezel feature 1 10 is dark. Each marker 415 may provide a light emission and a sensor that 
detects a reflection of that light emission on the underside of the bezel feature 1 10. Each 
marker 415 may detect when pointer 112 crosses over it because the opaque material used for 
pointer 1 12 alters or limits the reflection off the marker's light emission. 
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In another embodiment, markers 415 may be formed from contact-sensitive material 
that protrudes from a plane forming a remainder of the track. The pointer 112 may be formed 
from a flexible material that can give when a protrusion is encountered. Pointer 112 initiates 
contact with one or more of the markers 415 as it moves over the track 410. The contact- 
sensitive material used to form markers 415 detects the contact. 

Position information detected by the position of pointer 1 12 over track 410 is 
converted into an input value. In an embodiment, the position information may be detected as 
an analog value, especially if a resistive detection mechanism is used. The position 
information may be converted to an input value that corresponds to the position of the pointer 
1 12 on the track 410. The number of markers 415 employed, as well as their relative 
positioning, may be a design factor based on the variations in input value desired. 

F. Virtual Bezel Feature 

FIG. 8 illustrates a virtual bezel feature, under an embodiment of the invention. An 
electronic device for use with an embodiment of the invention may be a personal digital 
assistant (PDA). The PDA 500 includes a housing 510, having a front panel 512. A display 
520 may be provided on the front panel 512. A plurality of internal components, such as a 
processor and memory described with FIG. 10, may be used to provide content and user- 
interface features on display 520. The display 520 is contact-sensitive. 

A virtual bezel feature 540 may be provided as a logical element of PDA 500. 
Software, hardware and/or firmware may be used to create the bezel feature 540. The user 
may select to have the bezel feature 540 appear on display 520. The bezel feature 540 may 
include a track 544, having a moveable icon 542 appearing on it. 
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In order to operate the bezel feature 540, the user may take a pointing device, such as 
a stylus, and drag the moveable icon 542 from a starting position on track 544 to a new 
position. Alternatively, the user may click the starting position on track 544, and then the 
finishing point, rather than drag the icon 542 from the start to finish. 

The input processed by the bezel feature 540 may have a value based on the change in 
arc length from the starting and finishing point of the icon 542. The virtual bezel feature 540 
provides users with a mechanism to anticipate an input value based on a visual indication- 
the change in arc length of the icon 542. For example, in a address book application, the 
starting point of the icon 542 may coincide with names that start with the letter "A". If the 
user wants to look at names that start with the letter "M'\ the user may cause icon 542 to be 
moved along track 544 180 degrees. 

Qi Method Fo r Operating Electronic Device With Bezel Feature For Input 

FIG. 9 illustrates a method for processing input values created through use of a bezel 
feature. A method such as described in FIG. 9 may be used for mechanical bezel features 
shown in FIGS. 1-7, as well as virtual bezel features shown in FIG. 8. 

In step 610, an arc length of a bezel rotation is measured. In an embodiment, pointer 
112 (FIG. 1) may be moved along track 410 (FIG. 8) from a starting point to an end point. 
For example, arc length corresponds to a distance in which pointer 1 12 is moved 90 degrees 
along track 410. Then the arc length measured would be approximately one fourth of the 
perimeter provided by track 410. 

In step 620, an input value is determined from the measured arc length. The input 
value may be determined by detecting which one of the markers 415 is the finishing point 
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after pointer 112 is moved. Alternatively, markers 415 may be uniformly spaced, and the 
number of markers 415 crossed by pointer 112 may be counted. 

The input value may be detected from analog data. The markers 415 may have 
distinctive voltage values that are in the form of analog data. Therefore, an intermediate step 
may be required to convert the input value from an analog format to a digital format. 

In step 630, the input value is processed. The range of input values provided by the 
bezel feature is large. For example, one embodiment may provide for 360 possible input 
values from use of one of the bezel features described with FIGS. 1-8. As mentioned, the 
large range of values provided by the bezel feature may originally be in the form of an analog 
value. The bezel feature is particularly suited for applications where a large range of input 
values can be received. 

In one example, the input value provided by the bezel features is useful for scrolling 
amongst a plurality of data entries appearing on the display. For example, display 130 (FIG. 
1) may display entries beginning with the letter "A". The bezel feature may be operated to 
create an input value corresponding to 100. The data entry that is displayed as a result of the 
bezel movement may be 100 entries after the entry displayed with "A". 

Alternatively, the input value may measure a proportion. The proportion may be 
based on the amount of the full arc length the bezel feature is moved. For example, a user 
may move a bezel 90 degrees, corresponding to a quarter proportion. The result would be 
that the entry displayed would be one quarter of the stack of all entries, measured from the 
entry displayed. 

In an embodiment, some or all of the entries between the starting point and finishing 
point of the pointer 1 12 are displayed. Alternatively, only the entry corresponding to the final 
position of the pointer 1 12 is displayed. 
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While embodiments described with FIG. 9 provide for a scrolling function to be 
performed from use of one of the bezels, other embodiments may utilize other functions for 
the bezel Other embodiments may provide other operations to be performed as a result of an 
input value created from use of a bezel. 

In one embodiment, one of the bezels described herein are employed to navigate 
within an application. A bezel may be used to enter a large value, such as for controlling 
color or contrast on display 130 (FIG. 1). Still further, the mechanical bezels may be 
employed to set a digital clock on the electronic device. 

H. Hardware Description For Electronic Device 

FIG. 10 is a block diagram for a handheld computer incorporating a bezel feature, 
under an embodiment of the invention. 

In an embodiment, handheld computer 700 includes a processor 740 coupled to a first 
memory 744 (non-volatile) and a second memory 746 (volatile). The processor 740 is 
coupled to a display driver 722. The processor 740 combines with display driver 722 to 
process and signal data for presentation on a display assembly 720. The display assembly 
720 includes screen and digitizer. 

An analog-digital (AD) converter 732 is coupled to processor 740. A bezel feature 
760 is coupled to a bezel interface 765. The bezel interface 765 may correspond to track 410 
(FIG. 8). The bezel interface 765 is coupled to A/D converter 732. One or more channels 
from A/D converter 732 maybe used to convert analog input provided by the digitizer. The 
A/D converter 732 may also convert analog data provided by movement of the bezel 760. 

The handheld computer 700 may include one or more expansion ports for coupling to 

accessory devices, such as cradles, modems, memory units, re-chargers and other devices. 
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